Abstract Objectives Skilled birth attendance (SBA) is a key health intervention used by roughly two-thirds of women in Ghana. The National Health Insurance Scheme provided by the Government of Ghana is widely expected to improve maternal health outcomes by removing financial barriers to health services. In this paper, we examine if indeed health insurance is able to improve SBA, a key maternal outcome. Methods We use data from the 2011 Ghana Multiple Indicator Cluster Survey implemented by the Ghana Statistical Services with support from the United Nations Children's Fund (UNICEF). We use a multivariate logistic model controlling for a number of enabling and predisposing factors and past experience with the health system to examine the effect of health insurance on skilled birth attendance. The sample is 2528 women. Results Our results show that women with health insurance are 47 % more likely to use SBA than women without health insurance. Results also underscore that women with repetitive contact with the health system (such as antenatal care) are more likely to have a skilled delivery (OR 3.00, p value 0.000). We also find that higher parity, rural and poor women are much less likely to use SBA. Conclusions Health insurance may indeed be a useful mechanism to improve coverage of SBA, though many barriers to delivery care still exist for women. Further work to understand the effect of health insurance on other maternal outcomes is also warranted.
Introduction
Skilled birth attendants (SBA) are defined by the World Health Organization (WHO) as accredited professionals (such as doctors, midwives and nurses) who are educated and trained with skills to manage uncomplicated pregnancies, childbirth and the immediate postpartum period, and who are able to identify, manage and refer for maternal and newborn complications [1] . The WHO recommends that skilled birth should be used throughout the continuum of care for women, covering pregnancy, birth and postpartum care and that the use of SBAs has a clinical rationale; SBAs, in conjunction with appropriate referrals and a functioning health system, can be used to prevent the majority of maternal deaths which are caused by direct obstetric complications (such as sepsis, hemorrhage, eclampsia, obstructed labor and unsafe abortion) [2] and also indirect causes such as HIV and malaria. Global analysis reveals that rates of neonatal mortality are highest in countries with the lowest levels of SBA coverage [3] and a separate multi-country study documents that SBA is associated with lower rates of neonatal deaths in Latin America and the Caribbean though the effect was not protective in Africa and Asia [4] . A recent meta-analysis reveals that SBA is associated with a 23 % reduction in still births [5] .
In Ghana, skilled birth as an intervention is particularly important given that a number of key maternal and newborn indicators are not optimum. Neonatal mortality rates are high (approximately 30 deaths per 1000 live births) [6] , while the 2010 estimate of maternal mortality ratio is 350 deaths per 100,000 live births [7] . While SBA in Ghana has increased from 44 % in 1993 to 68 % in 2011 [8] , the overall rate of increase is slow. While certain other indicators show good coverage, use of services is not uniform across the population and universal coverage of many interventions is not yet a reality in Ghana. In an equity analysis, Zere et al. [9] shows that many maternal health interventions are not equitably distributed; the use of SBA, deliveries in a health facility, caesarian section, modern contraceptives and intermittent preventative treatment for malaria are used more by women in wealthier households. Such uneven use of services threatens the achievement of key development goals such as the Millennium Development Goals [10] (MDGs), especially MDG 5 which seeks to improve maternal health.
People can access health services by paying user fees, one of the most used strategies to finance the health system [11] . However, this is not necessarily an equitable solution as the poor are less able to pay for services than the rich [12, 13] and many who seek treatment and pay user fees can undergo heavy financial burden [14] [15] [16] . Indeed, a past review of the user fee experience in Africa from the 1990s suggests that this would not improve equity in coverage [17] . In different regions in Ghana, the user fees strategy in the past generated revenue that supported service delivery but was inequitable and unaffordable to the poor [18] [19] [20] . Another strategy that can promote universal health coverage is the use health insurance which essentially pools financial resources across a population such that as the pool increases in size, the financial burden on any individual is lowered [21] . To promote universal health coverage, the government of Ghana enacted the National Health Insurance Scheme (NHIS) in 2003 as a key part of the national poverty reduction scheme. The scheme became fully operational in late 2005. The NHIS requires universal registration for Ghanaians though no penalties for nonenrollment are enacted. Premiums are charged based on income though many district level mutual health insurance schemes charge a flat fee. The elderly (over 70), children (under age 18) with two enrolled parents and pregnant women are exempt from paying NHIS premiums [22] .
Several studies at the national, district and regional levels thus far have examined the experiences of the women using the NHIS in Ghana. These studies find that NHIS enrollment lacks equity and is higher among the rich than the poor [23] [24] [25] . The NHIS also demonstrates bias in renewals of health insurance where the urban are more likely to renew [26] . These issues of differential enrollment have also had effects on health outcomes. A study in the Metropolitan Accra area points out that the use of NHIS is associated with greater use of health care, such as having a hospital visit or hospital stay in the previous year and to seek formal care when sick [22] . A national-level study finds that antenatal care (ANC) visits are positively associated with NHIS enrollment, though NHIS does not affect the timing of the first visit [27] . Household members with NHIS are also less likely to sleep under self-treated mosquito nets in one region of Ghana [28] . Finally, a study in the North and Central regions of Ghana shows that insurance coverage during pregnancy is associated with increased facility delivery but not antenatal care [29] .
The aim of this paper is to examine the association of health insurance in Ghana on skilled birth attendance. Our study has several advantages over previous analyses. Unlike the majority of studies on NHIS enrollment and effects on service utilization which covered selected districts and regions in Ghana, our study is national in scope. We further contribute to the literature by examining the association between NHIS and a health outcome several years after the NHIS has been implemented, in contrast to the only other similar national study which captured associations over the relatively short term of NHIS implementation [27] .
Data
Data are from the 2011 Ghana Multiple Indicator Cluster Survey (MICS) supported by the Ghana Statistical Service and UNICEF. MICS surveys collect data from nationally representative probability samples of households [30] . Households are selected using a two-stage, stratified probability design. For the purposes of the MICS survey, Ghana is divided into 20 sampling domains, within which, census enumeration areas are selected in the first stage using systematic probability proportional to size. In the second stage, households within the selected enumeration areas are selected using systematic sampling. Within households, all women of ages 15-49 were interviewed. The sample used for analysis is women with a live birth in the 2 years before the survey as only this subset of women is asked questions on maternal health such as SBA.
The outcome variable, SBA, is a binary variable, labeled as '1' if the women delivered the last live birth in the 2 years preceding the survey with a skilled attendant and '0' if she did not. In Ghana, a skilled attendant is a medical doctor, nurse/midwife or auxiliary midwife. This information was obtained in the MICS by asking women age 15-49 who had a live birth in the 2 years preceding 2 years, ''Who assisted with the delivery of (name)?'' The Ghana MICS survey collected data on health insurance enrollment for women. Women were first asked if they ever registered for health insurance and then the type of health insurance they have. The NHIS accounted for nearly 99 % of all enrollment and thus, we group NHIS and other kinds of insurance into one category and a second category for women who were not enrolled.
The analysis also includes a number of statistical controls grouped as enabling characteristics, predisposing characteristics, or prior experience with the health system, based on the Andersen Behavioral model of access to medical care, Phase 4 Emerging model (1993) [31] . These variables are shown in the tables. Household wealth is based on an index of household goods and services, developed using principal component analysis [32] . Households are categorized into five categories, from poorest to richest quintiles to which women are assigned. Region refers to the geographic region where the woman lived and area refers to if the area was urban or rural. ''Wantedness'' of the child refers to if the child, at the time of pregnancy, was wanted then, later or not at all. We also include mother's age at birth (presented in four categories), the level of education the woman completed and the ethnicity and religion of the household head as ethnicity and religion of the woman herself was not collected. Currently married refers to if the woman was married or cohabiting at the time of the survey. Parity refers to the number of children ever born. Antenatal care refers to checks that the woman received during the last pregnancy for the last child born in the last 2 years. The ownership of an immunization card refers to the woman having an immunization card for herself. Tetanus coverage refers to having 2 or more doses of tetanus during the pregnancy for the last live birth in the 2 years before the survey. As the outcome variable is a binary, a logistic regression model is used to estimate the effect of the main variables on the outcome, controlling for other factors. As the sample is not self-weighting, we apply sample weights for analysis. We also use the -svy command in STATA to account for the complex sampling design used in this sample. As a check on the model specification, we also used the link test, which indicated no additional higher level and interaction terms are needed. Table 1 shows the characteristics of women in the study. About three quarters of women have health insurance (73 %). The majority of the sample is rural (58 %) and slightly more than half of the sample (57 %) wanted their last birth at that time. About half of births (50 %) took place when women were 25-34 years of age. Approximately 29 % of women had no education, though close to 49 % had completed greater than primary school. The largest ethnic and religious groups were the Akan (42 %) and Christian (66 %) respectively. The vast majority of women are married (90 %) and more than 70 % of the sample had four children or less. Overall, the sample of women had good contact with the health care system; about 87 % of women had four or more antenatal care visits for their last birth, 90 % had an immunization card and 55 % were immunized against tetanus during pregnancy for their last birth.
Results
In Ghana, 68 % of women used a skilled attendant at their last birth (Table 2) . At the bivariate level, health insurance is significantly associated with higher use of skilled birth attendance. Results show that women with health insurance are more likely to use SBA than women without health insurance (health insurance: 73 % vs. no health insurance: 56 %, p value: 0.000). Use of SBA and wealth are positively associated, with nearly all women in the richest quintile using SBA while \40 % of women in the lowest quintile using SBA. Table 2 also shows that women in urban areas and Greater Accra were more likely to use SBA than women in rural areas and other geographic regions of Ghana. Additionally, higher parity women were less likely to use SBA compared with lower parity women. The Akan ethnic group and Christians were also more likely to use SBA than other ethnic and religious groups. Women who had previous contact with the health system (ANC use, immunization card and tetanus coverage) were also significantly more likely to use SBA at the bivariate level. Table 3 shows the results of a logistic regression where SBA is the outcome. Results show that having health insurance, after controlling for other factors, is significantly associated with use of SBA. NHIS increases the odds of SBA use by 47 % (OR 1.47, p value 0.017). Household wealth status, which is significant at the bivariate level, remains a significant in the logistic regression. Higher quintiles show progressively greater use of SBA compared with the poorest quintile. We also investigated if health insurance moderates the effect of wealth on SBA through the use of an interaction term (not shown). However, the interaction term was not significant and was not included in the final model.
A number of other controls that were significant at the bivariate level remained significant in the multivariate model. For example, rural women are significantly less likely to use SBA than urban women (OR 0.36, p value 0.000). Education shows a dose response relationship to use of SBA in the model; the odds of using SBA increases as educational level increases. For example, women with primary education were 68 % more likely to use SBA than women with no education (p value 0.006) while women with middle school or junior secondary were more than two times more likely to use SBA (OR 2.20, p value 0.000) and women with secondary or greater education were more than three times more likely to use SBA compared to women with no education (OR 3.33, p value 0.001). Higher parity women were significantly less likely to use SBA compared with lower parity women. Finally, contact with the health care system through ANC or tetanus coverage are associated with significantly higher odds of using SBA, though having an immunization card for women themselves was not significantly associated with use of SBA (see Table 3 ) in the multivariate model. 
Discussion
The use of skilled birth attendants is an important health intervention. In Ghana, the use of SBA is relatively low compared to a number of other countries in the developing world. Our paper provides evidence that use of SBA may be improved through the use of a national health insurance scheme and that such a strategy may contribute to the achievement of development goals such as the MDGs. Our study is also one of the few studies to examine the NHIS on a health outcome (SBA) at the national level and similar to other studies, we find that the NHIS is positively associated with the outcome. We note that enrollment in NHIS is relatively low, despite the financial exemption made for pregnant women. While our current analysis cannot address the reasons for non-enrollment, other analysis shows that convenience and perceived benefits of health insurance can sway women to enroll in the NHIS within certain regions of Ghana [33] . Other qualitative data point out that poverty and ''uncertainties'' around being referred to facilities (transport, costs, dealing with a new facility) as barriers to facility care [29] . Further work to understand the non-enrollment of women in the NHIS can be undertaken to broader the evidence base on this area.
Our results also underscore a number of other important findings chief among these is that health insurance is not a panacea for under-utilization of maternal health services. The underlying mechanism of health insurance is the removal of financial barriers (such as user fees) to health care. However, health insurance does not change the geographic availability of health services. In Ghana, health service and health staff availability vary widely across the different regions of the country [34] and unsurprisingly, after controlling for insurance status, rural women still use SBA less than urban women. Another finding of note is that women who accessed pregnancy care are more likely to use skilled attendance, which is consistent with other studies on ANC, for example [35, 36] This may suggest that having tetanus immunization or antenatal care can be used to improve SBA uptake. Further work should be done to understand if during these services in Ghana, SBA is already actively promoted or if the underlying mechanism of the noted association is through developing the habit of using formal health services or increasing women's maternal knowledge as noted in the literature [37] . These findings also suggest that ANC visits and tetanus immunization are key links to later skilled delivery which underscores the utility of using the continuum of care approach and package of interventions for improving maternal outcomes [38] . We also note that nearly all women have been to ANC at least once [30] and close to 9 out of 10 have had at least four ANC visits though SBA use is much lower suggesting that the barriers to SBA are different to those of ANC. A sub-national study in Ghana points out that ANC visits incur less indirect costs as women can usually walk to ANC visits though this is not possible immediately before birth [29] , while other studies in Nepal and rural Kenya show that distance and accessibility to a facility for maternity care are key barriers to maternal care [39, 40] . The disparity between ANC use and SBA use also may indicate the need to implement or strengthen counseling on birth preparedness plans for pregnant women which addresses the ''three delays'' for maternal care. Recognizing the gap in ANC and SBA and the use of birth preparedness plans is especially important as other evidence shows that birth preparedness plans are associated with greater use of SBA [41] . It is also interesting to note that higher parity women are less likely to use SBA than lower parity women. This parity effect is seen in a large, multi-country study [35] but not in two studies we found in Cambodia and India [42, 43] . Higher parity women are probably older and may rely more on traditional practices. Specific interventions may be needed to educate them on the benefits of skilled delivery. Results from studies on ANC point out that in Zimbabwe [44] , older women lack some concern related to getting ANC, a problem than we think can potentially spill over into the delivery phase. While the risk of higher parity on negative health complications remains controversial [45] , we propose that programs can and should target higher parity women to increase SBA as a matter of fulfilling development goals such as MDG 5.
It should be kept in mind that our statistical model may be biased to some extent. Several known covariates of SBA were not collected in the survey. For instance, location and distance to health facilities are known barriers to service utilization. This may explain why richer women who often live in urban areas with greater numbers of health facilities are still more likely to use SBA than poorer women even after controlling for insurance status. The information provided by the MICS is particularly useful for this analysis though it would be good to have further information on when women enroll in the NHIS. Such timing information would be useful in examining enrollment behaviors such as initiation of enrollment and retention of NHIS among different population groups such as pregnant women and also to establish if insurance enrollment occurred prior to specific outcomes such as the birth of a child, a limitation that we nor the only other national study on NHIS and maternal outcomes could overcome [27] . This analysis is also decidedly demand oriented and it should be kept in mind that supply-side solutions such as increasing the number of skilled attendants can also improve SBA coverage. This is especially important in developing countries where lack of human resources and retention of trained staff are major identified barriers to improving maternal health [46] . Poor service delivery such as maltreatment during delivery is another potential barrier that is identified in Ghana through qualitative research and for which we cannot control for in our models [47] .
There are relatively few studies on the effects of national insurance schemes on health outcomes in Ghana, and few of these are national like this one. Through this analysis, we provide empirical evidence that women used SBA more when insured with the NHIS than women who are uninsured. Programmatically, our findings document that women who are poor, or live in rural areas and higher parity women should be targeted to improve the coverage of SBA. Further work on other maternal and child outcomes is warranted to better understand the population effects of NHIS.
